The effects of S-adenosyl methionine (AdoMet) and its analogues on the control of transcription and translation in vitro of the mRNA products of two cytoplasmic polyhedrosis viruses.
S-Adenosyl methionine (AdoMet) and several structurally related compounds were added to in vitro systems for the synthesis of single-stranded RNA by cytoplasmic polyhedrosis virus (CPV) types 1 and 2. The effects of these compounds were examined on the level of transcription and methylation of the RNA products. Of the compounds tested, five increased the polymerase activity in both viruses, the most effective being the D- and L-stereoisomers of S-adenosyl homocysteine (AdoHcy), and the least effective, adenosine. L-AdoHcy, unlike D-AdoHcy, was also a competitive inhibitor of RNA methylation in the presence of [3H]AdoMet. The different response of both viruses to D- and L-AdoHcy suggests that CPV virions contain at least two functionally distinct sites to which AdoMet, or its analogues, bind. One of these is the transcription control site, while the other is the active site(s) for RNA methylation. CPV RNA synthesised in the presence of the methyl donor AdoMet was more efficiently translated in vitro in a wheat-germ translation system than RNA synthesised in the presence of methylation inhibitors. Type 2 CPV-RNA transcripts had a greater degree of methylation than type 1 CPV transcripts and were more effective in stimulating protein synthesis in the translation system. It seems likely that the allosteric control of CPV polymerase by AdoMet and its analogues, and the methylation of the transcripts, ensures the effective transcription and translation of the CPV genome and the stability of the viral messenger RNA.